Introduction
T he Chinese Ministry of Health (MOH) estimated that at the end of 2009, about 740 000 people were living with HIV (PLWH) in China. 1 However, a substantial proportion of them actually do not know their HIV status. Given that knowing one's HIV status is the first step to accessing care and preventing further infection, 2 the large number of HIV-infected individuals who do not know their status underscores the need for increasing acceptance and utilization of HIV testing services in China.
Voluntary counselling and testing (VCT) has been demonstrated to be one of the most effective strategies in identifying HIV-infected individuals. [3] [4] [5] It may also serve as an important entry point for HIV-infected individuals to get access to further HIV-related care and treatment. During the past 5 years, China has established 4293 VCT clinics all over the country, 6 where free and professional HIV counselling and testing are available. This provides a unique opportunity for risk-taking persons to receive HIV counselling and testing services.
During the past three decades, >100 million rural residents in China have gone to other rural but mostly urban areas for economical reasons. Most of them were young and sexually active, 7, 8 and some were engaging in high-risk behaviours.
9-11 They have been described as the 'tipping point' for the HIV/AIDS epidemic in China. 12 Unfortunately, public health practitioners have informally observed that the number of individuals voluntarily receiving HIV counselling and/or testing is unexpectedly low in China. Moreover, none of the VCT sites or promotion programmes in China have been specifically designed and developed for rural migrants, and very few rural migrants have ever received an HIV test and face-to-face counselling. Thus far, there has been only one study specifically designed to better understand knowledge, attitudes and practices (KAP) of VCT for HIV among rural migrants in Shanghai, the most developed city in China. 13 No study has been done to explore KAP of VCT for HIV among rural migrants in any other areas in China, particularly non-metropolitan areas. Therefore, we report herein a cross-sectional survey on KAP and willingness to use VCT for HIV among rural migrants in a county seat in Shanxi province in central China. A rural migrant in this study was defined as someone born and registered as a permanent resident in another rural area, but who currently worked in the study county seat.
Methods

Study site
This study was conducted in the county seat of Houma county in Shanxi province in central China, which borders Henan and Shann-xi provinces, and had 230 000 permanent local residents and 70 000 rural migrants at the time of the study. The first HIV/AIDS case in Houma county was reported in 1996. He was infected with HIV through commercial plasma donation, the main HIV transmission mode in central China in the 1990s.
14 By May 2006, when this study was conducted, nine HIV/AIDS cases were reported in Houma. Among them, eight were HIV-infected through commercial plasma donation and one through blood transfusion. Five (55.6%) of the nine reported HIV/AIDS cases were rural migrants, indicating the potential role of rural migrants in the local HIV/AIDS epidemic.
Sample selection
Rural migrants in the studied communities were primarily employed or self-employed in five broad venue categories: markets, construction sites, factories, entertainment establishments and commercial service venues, including restaurants, hotels and guest houses. Because of the large size of the rural migrant population in the study site and the lack of a sampling frame, a semi-random sampling approach called quota sampling was employed for sample selection. The quota sampling required that the number of subjects recruited from a specific venue category in the sample was proportional to the number of subjects employed in that specific venue category in the entire migrant population. From each venue category, rural migrants were recruited conveniently (i.e. usually not randomly) until the required number of study participants for that venue category was met. In total, 1400 rural migrants ($2% of the migrant population in the study site) working in the above five broad venue categories were approached and 1280 (91.4%) agreed to participate in the survey following administration of informed consent.
Data collection
A five-part anonymous questionnaire was developed to obtain information about socio-demographic characteristics, migration status, knowledge and attitudes concerning HIV/AIDS and infected individuals, sexual behaviours and KAP of VCT. The majority of the questions have been widely used or reported in the literature. Interviews were administered face-to-face by trained public health workers. A small incentive equivalent to US $3 was given to each participant as compensation for their time. The completed questionnaires were placed in a large black bag containing other completed questionnaires, reassuring the participants that no one could identify their own questionnaire.
Measures
HIV/AIDS knowledge was measured by 12 questions (6 questions were about the 3 transmission modes of HIV and condom use for HIV prevention, 3 regarding misconceptions about HIV transmission through mosquito bites, shaking hands and eating with an HIV-infected individual, 2 about HIV diagnosis and 1 on whether HIV/AIDS was curable). The total score for HIV knowledge ranged from 0 to 12 (a score of 0 was designated for a wrong answer or an answer of unknown or unsure and 1 for a correct answer). Attitude about HIV was measured by one question asking whether the participant was willing to work with an HIV-infected individual.
Statistical analysis
Descriptive analyses were conducted to elucidate KAP of HIV/AIDS and VCT for HIV. Tests of associations between categorical variables were based on the chi-squared test or Fisher's exact test, whichever appropriate. Two multiple logistic regression analyses were conducted separately to identify factors independently associated with knowledge of VCT and willingness to use VCT. Their respective odds ratios (ORs) and 95% confidence intervals (95% CIs) were calculated. All statistical analyses were carried out using the SAS System for Windows (Cary, NC), Version 10.0. Table 1 presents and compares socio-demographic characteristics by gender. The sample consisted of 45.3% males and 54.7% females, and a mean age of 29.81 years (SD = 10.63). Most participants were of Han ethnicity (98.8%) and received junior high school education (65.4%). About 38.8% were single and 41.1% had lived in the study site for <1 year. About 55.5% visited their hometowns four times or more within a year. Only 9.8% lived alone. Male and female participants were significantly different in age distributions, work venues and annual home visits (table 1) .
Results
Description of study participants
Knowledge and attitudes about HIV/AIDS
Most (84.4%) of the participants knew that HIV infection is diagnosed by blood testing, but 21.5% thought AIDS was curable. Approximately 95% of them understood that HIV could be transmitted through blood transfusion and 90.5% could be sexually transmitted. Approximately 88% knew that HIV can be transmitted from a pregnant woman to her child, but only 70% recognized HIV could be transmitted from mother to child through breastfeeding. Only 56.0% thought that consistent condom use could prevent HIV transmission. Although 87.7% believed that shaking hands could not transmit HIV, nearly a half (50.4%) thought that HIV could be prevented by regular use of antibiotics and 18.2% thought that sharing food could transmit the virus. The question that participants answered incorrectly the most often was whether HIV could be transmitted through mosquito bites; 70% thought that it could. In general, females had less knowledge about HIV/AIDS than males (table 1). Nearly two-thirds (61.6%) of the participants were not willing to work with an HIV-infected individual, and this was more prevalent among females (table 1) .
Sexual behaviours and HIV risk perception
Sex life
Most (88%; 1125/1280) of the participants reported having sexual intercourse during their lifetime, with 69% of singles reporting having sexual intercourse. Among those having sexual experience, 55.8% had had sex in the past month. Currently or ever-married participants were more likely to have had sex in the past month than singles (table 2) .
Condom use
During intercourse in the past month, only 21% of the participants always used condoms, whereas 57% did not. Condoms were used primarily for prevention of pregnancy and, to a lesser extent, for prevention of disease. Compared to currently or ever-married migrants, single migrants used condoms more frequently (table 2) .
HIV risk perception
Very few (3.8%) felt that they were likely to be HIV infected now or in the future. Low awareness of HIV risk did not differ between males and females (4.0% vs. 3.7%; P = 0.762). A small proportion (9.3%; 119/ 1280) had ever had sexually transmitted disease (STD) symptoms. Among them, only four (3.4%) were aware of HIV risk. Few (36; 2.8%) reported that they had engaged in unprotected commercial sex (table 2) .
Voluntary counselling and testing
Knowledge of VCT
Only 56.6% of the participants had heard of VCT for HIV (table 3) . Logistic regression analysis indicated that migrants who were employed at entertainment establishments were more knowledgeable about HIV/ AIDS, had more awareness about HIV risk and were more likely to have heard of VCT (data not shown). However, having heard of VCT was not significantly associated with gender, age, marital status, duration at the study site, number of annual home visits or whether living alone or not (data not shown). Moreover, among those having heard of VCT, only 55.9% of males and 63.2% of females were aware of the availability of free VCT at the local Center for Disease Control and Prevention (CDC).
Willingness to use VCT
After receiving a face-to-face introduction of the concept and availability of VCT for HIV, 826 participants (64.5%) reported that they were willing to use free VCT services if they perceived their own risk of HIV infection (table 3) . Reported reasons for unwillingness to use free VCT included stigma associated with going to VCT, testing positive for HIV and no perceived benefit of knowing HIV status. About 48.7% of the study participants most preferred to use VCT at a local CDC, 27.0% at a general hospital and 18.5% at home. General hospitals and homes were more preferable for women (table 3) . Very few were willing to use VCT at family planning clinics or mobile VCT services.
Logistic regression analysis indicated that females, those with little knowledge about HIV/AIDS, being unwilling to work with HIV-infected individuals, never having been tested for HIV and having low awareness of HIV risk were less willing to use VCT (table 4) .
Practices of HIV testing and VCT
Very few (43; 3.4%) reported having ever been tested for HIV and none had been tested at a VCT clinic. Most were tested in conjunction with blood donation or surgery.
Willingness to disclose HIV infection status
Only 756 participants (59.1%) reported that they would disclose their HIV-positive status to their spouse or a long-term partner if they learned that they were HIV positive. A slightly lower proportion (48.6%) of the participants reported that they would disclose their HIV-positive status to other family members if they learned they were HIV positive and 20.7% would tell their friends. There were no statistically significant differences in disclosure of HIV-positive status between males and females (table 3) .
Acceptance of alternative HIV testing approaches
Most (80.2%) of the study participants accepted an 'opt-out' approach to HIV testing in clinical settings, such as integrating HIV testing into antenatal examinations or physical examinations for employment or a marriage license (table 3) . A community-based, confidential and free mass HIV screening programme was also acceptable to the majority (79.5%) of study participants (table 3) .
Discussion
Several studies have been conducted to examine acceptability and practices of VCT in mainland China. [15] [16] [17] [18] [19] [20] [21] [22] One study was recently conducted to examine KAP of VCT among rural migrants in Shanghai, the largest metropolitan city in China. 13 None were specifically designed to examine KAP of VCT among rural migrants in any other areas of China, especially non-metropolitan (small) cities. Therefore, the present study will not only aid our understanding KAP of VCT for HIV among rural migrants in non-metropolitan areas, but more importantly, provide useful information for developing tailored VCT services for rural migrants in such areas in China.
Despite the wide availability of VCT services in China, 6 only 56.6% of the participants had heard of VCT for HIV, and a substantial proportion of them did not know about the availability of free VCT at various CDCs. These observations are comparable with those among rural migrants in Shanghai, 13 highlighting the urgent need of nationwide VCT education and promotion programmes in China.
The proportion of participants who were willing to use VCT upon awareness of risks for HIV infection (64.5%) was lower than the OR, 95% CI, which was adjusted for other variables listed in this table by multiple logistic regression analysis Bold P-values 0.05 were considered statistically significant, while P-value 0.1 were marginally significant Table 3 Knowledge, attitudes and willingness to use VCT for HIV and acceptance of alternative HIV testing approaches among study participants proportion in the study conducted by He et al. 13 among rural migrant workers in Shanghai (92.1%). Reasons for such a low rate of VCT acceptance included but were not limited to little knowledge of HIV/ AIDS, stigma towards HIV-infected individuals, and low HIV risk awareness. Similar findings were also reported in other studies. 21, [23] [24] [25] Females were also found to be less willing to use VCT than males in this study. Moreover, none of the participants had ever actually used VCT. Those who had been tested for HIV did so mainly in conjunction with blood donation or surgery. This further underscores the need for greater efforts to improve HIV/AIDS knowledge and risk awareness among rural migrants, especially females, in China.
Of more than 4000 VCT sites in China, nearly 20% are located in hospitals. 6 This is very important for migrants, because 27.0% of the participants in our study preferred using VCT in hospitals. Furthermore, 18.5% of the participants preferred home-based VCT. Home-based VCT has been shown to be effective in increasing the uptake of testing and receipt of results in developing countries. 26, 27 Given the availability of rapid blood testing and commercial products for oral HIV testing in China, home-based VCT could be an alternative strategy to offer VCT. On the other hand, most participants indicated that they accepted an 'opt-out' approach for HIV testing in various clinical settings, as well as community-based, confidential and free mass HIV screening programmes. This attitude supports the present HIV testing strategy in China. 28 A substantial proportion of the participants would choose not to disclose their HIV infection status to their spouses or others if they learned that they were HIV positive. This violates the current regulations in China, which require HIV-infected individuals to disclose their HIV status to their spouse. Moreover, concealment of HIV status could be a barrier to accepting behavioural interventions and seeking healthcare and social support. The low willingness to disclose HIV infection status might be due to stigma towards HIV-infected individuals. In fact, 61.6% of the study participants were not willing to work with an HIV-infected colleague. Stigma about HIV infection has been observed among Chinese populations, and has been a severe barrier to HIV prevention and care efforts. [29] [30] [31] [32] [33] [34] In fact, willingness to work with HIV-infected individuals was shown to be positively associated with VCT acceptance among rural migrants in the present study. Thus, campaigns to reduce stigma towards PLWH should be an important part of any future HIV prevention and intervention programmes, including VCT that targets rural migrants in China.
The majority (69.0%) of the single participants had had sexual intercourse, indicating a higher prevalence of premarital sex than reported in other studies of rural migrants. 13, [35] [36] [37] Fortunately, condom use was relatively common among these single participants for prevention of pregnancy and disease transmission. On the other hand, most married people did not use condoms, or they used condoms only for pregnancy prevention. Some participants, including those who were married, also engaged in unprotected commercial sex. This suggests the importance of promoting safer sexual behaviours, especially condom use, among rural migrants in China.
This study has certain limitations. Some participants might have misunderstood some of the questions about VCT. Some might be reluctant to report a history of engaging in commercial sex or HIV testing. Therefore, the proportions of subjects admitting to participating in commercial, pre-marital and extra-marital sex might be underestimated. To minimize such bias, we asked local public health providers to serve as the interviewers for the study and trained them specifically for it. All interviews took place in a private room and the survey was anonymous.
In conclusion, a large number of rural migrants in China are not reached by current HIV prevention and control programmes, especially VCT. Without successful implementation of VCT or other HIV-testing approaches, large numbers of HIV-infected individuals will not be identified, and the national anti-HIV campaign will not succeed in China. Findings from the present study have important implications for developing tailored VCT promotion programmes targeting rural migrants in China. First, much greater effort is needed to improve HIV/AIDS and VCT knowledge and to decrease stigma towards HIV-infected individuals among rural migrants. Second, the high prevalence of premarital sex and the low rate of consistent condom use underscores the importance of promoting safer sexual behaviours, especially condom use. Third, programmes intended to improve awareness of HIV risk among rural migrants, particularly those engaging in risky behaviours, need to be designed and implemented. Knowing one's HIV status is the first step to accessing care and preventing further infection. However, among 700 000 people living with HIV in China, the majority still do not know their HIV infection status. During the last 5 years, China has established 4293 VCT sites all over the country to provide free HIV testing. None of these VCT sites has been specifically designed and developed for migrants and very few migrants have ever been tested for HIV. Information on VCT uptake and barriers among this population is limited. In this cross-sectional study, KAP of VCT among rural-to-small city migrants were evaluated. Findings from the present study have important implications for developing intervention programmes that target rural migrants in urban areas.
